Abundance, fatty acid composition and saturation index of neutral lipids are significantly 1 different between isogenic primary and metastatic colon cancer cell lines 2
Introduction 52
Lipidomic landscape of colorectal cancer (CRC) cells is significantly modified in comparison to that 53 in their non-malignant counterparts (reviewed in [1] ). Primary and metastatic colon cancer cells 54 also display differences in their lipidomic profiles [2] . Previous works have taken advantage of 55 SW480/SW620 cell line pair, which represents an accepted model to study metastatic progression 56
[3]. SW480 is derived from a primary tumor, and SW620 is derived from a metastasis of the same 57 tumor [4] . Multiple differences in the lipidomic profiles of these two cell lines have been noted [2] . 58
For instance; increased levels of plasmanylcholine, while decreased levels of 59 plasmenylethanolamine, C-16 containing sphingomyelin and ceramide were observed [2] . It has 60 been shown that , SW620 cells display dramatic increase in total triglyceride (TG) and cholesterol 61 ester (CE) levels [2] . However, the TG and CE subspecies profiles has not been explored in detail. 62
Studying the TG and CE profile CRC cells is particularly important because these neutral lipids from 63 hydrophobic core of lipid droplets (LDs) -that are highly accumulated in CRC cells [5] . Previous 64 works have shown that exposure to excessive poly unsaturated fatty acids (PUFAs) induces LD 65 formation in both SW480 and SW620 cells [6] . Interestingly, SW620 cells accumulate PUFA-66 enriched CEs, while SW480 cells accumulates PUFA-enriched TGs [6]. This indicates differential 67 regulation of TG and CE content in SW480 and SW620 cells. Herein, we study the differences in TG-68 and CE-subspecies profiles and saturation index (SI) between SW480 and SW620 cells. Moreover, 69 the expression of various metabolic genes that may bring about these lipidomic changes were also 70 analyzed. 71 72 73 74 75
Materials and Methods 76
Cell culture 77
The SW480 and SW620, cell lines were purchased from American Type Culture Collection and were 78 maintained in DMEM (Gibco, 31966-021) supplemented with 10% fetal bovine serum (FBS) (Sigma, 79 F75240) and penicillin-streptomycin solution (Corning, 30-002-CI). Cell cultures were maintained 80 in the atmosphere of 5% CO2 and 37°C. Cell lines were commercially authenticated (Eurofins, 81
Germany) and mycoplasma tested prior to submission of this manuscript. 82
Gene Expression Analysis 83
For quantitative RT-PCR, total RNA was extracted from cell pellets using 
Lipid Extractions 97
First, the cell pellets were washed with 0.5 mL 0.9% NaCl. For extraction of lipids the pellets were 98 resuspended in 1 ml ice-cold MMC (1:1:1 v/v/v methanol/MTBE/chloroform). Samples were 99 incubated on an ultrasonic bath for two minutes. Phase separation was induced by adding 300 μL 100 MS-grade water. After 10 min incubation, the samples were centrifuged for 10 min at 1000 rpm and 101 the upper (organic) phase was collected. Then 200 μL of collected organic phase were dried in a 102 vacuum rotator and stored at -20 °C until analysis. 103
Determination of Total Triglyceride and Cholesterol Ester Contents 104
Total triglyceride content in the lipid extracts was spectrophotometrically determined using 105 commercially available kit (Analyticon Biotechnologies AG, Catalogue # 5052) against a calibration-106 curve generated using known concentrations of triglyceride standard (SUPELCO, 17811-1AMP). 107
Cholesteryl esters were quantified using Cholesterol/ Cholesteryl Ester Quantitation Kit (Abcam, 108 ab65359) was used according to manufacturer's guidelines. 
Statistical analysis 146
The differences between groups were analyzed by ANOVA or t-test (paired or unpaired), where 147 applicable. Statistical analyses and graphical representations for lipidomic data and quantitative RT-PCR data were performed using the R software environment 3.4.2 (http://cran.r-project.org/) 149 or MetaboAnalyst 3.5 (http://www.metaboanalyst.ca/faces/home.xhtml). P-values <0.05 were 150 considered statistically significant and indicated when different. 151
Results and Discussion 152
A previous study has shown a dramatic increase in abundance of total cholesterol esters (CEs) and 153 triglycerides (TGs) in SW620 cells in comparison to SW480 cells [2] . We also assessed the total TG 154 and CE content and observed that SW620 cells display 2.5-3 fold increase in the levels these storage 155 lipids (supplementary figure 1) . Next, the fatty acid (FA) composition of TGs and CEs was 156 compared. We observed that in SW480 cells the triglycerides (TGs) with ≥2 saturated fatty acids 157 (SFA) were in the highest proportion (i.e. 61%). The proportion of TGs containing 1 or 0 SFA was 158 35% and 4%, respectively. These proportions were significantly altered in SW620 cells in which the 159 proportion of TGs with ≥2 saturated fatty acids was decreased to 40%, while the proportions of TGs 160 containing 1 or 0 SFA were respectively increased to 53% and 7%. In agreement to these results, 161
the TG saturation index (SI) was markedly higher in SW480 cells than in SW620 cells. On the other 162 hand, FA-composition and SI of diacylglycerols (DGs), the direct precursors to TGs, was only slightly 163 altered. The FA-composition of CEs also showed minor changes, with slight shift in the proportions 164 of CEs containing 0 or 1 SFA. However, the SI of CEs was also significantly decreased in SW620 cells. 165
We also compared the FA composition of the most abundant membrane lipids, 166 phosphatidylcholines (PCs) and phosphatidylethanolamine (PEs), in SW480 and SW620 cells. No 167 substantial differences were observed in fatty acid composition and SI of PCs and PEs (Figure 1) . 168
Hence, TGs constitute the major lipid class that displays changes in FA composition in SW620 cells 169 when compared to SW480 cells. 170
To understand the molecular mechanisms regulating these changes in the lipidomic profiles, we GEO (http://www.ncbi.nlm.nih.gov/geo/). 
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